Two forms of RecA-single-stranded DNA-adenosine 5'-O-(3-thiotriphosphate) complexes with different activities for cleavage of phage phi 80 cI repressor.
The kinetics of cleavage of the phage phi 80 cI repressor by Escherichia coli RecA protein were studied. The rate of cleavage in the presence of single-stranded DNA (ssDNA) and either adenosine 5'-O-(3-thiotriphosphate) (ATP gamma S), ATP or dATP is very low in the first hour at 37 degrees C and then increases sharply as incubation continues. The initial rate of cleavage of the repressor is greatly increased by incubating the RecA protein with ssDNA prior to addition of ATP gamma S and the repressor. However, when ATP gamma S is present during preincubation of RecA protein with ssDNA, the stimulatory effect of preincubation is greatly reduced. This difference in the effect of preincubation in two different conditions can be explained by formation of RecA-ssDNA-ATP gamma S complexes with different activities for cleavage of the repressor. The active complex is formed by binding of ATP gamma S to a complex of RecA protein and ssDNA. However, when the RecA protein binds to ATP gamma S prior to its binding to ssDNA, the resulting complex has no or only very weak cleavage activity toward the repressor.